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In a previous study (1918) we have shown to what extent
rclapses can be prevented during the course of the treatment by
interrupted administration of quinine, i.e. administration on each of
two consecutive days weekly.  The present series of observations
were conducted in order to ascertain whether a certain amount of
quinine weekly 1s better given in small doses divided over six or seven
days cach week (continuous treatment) or in larger doses given on
two consecutive days only cach week (zitterrupted treatment). For
example, assuming the total amount of quinine to be given cach week
be grains 30, is it better to administer gramns 5 on each of six
consecutive days, or grains 15 on cach of two consecutive days,
weekly ?
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To determine this question two series of observations were
conducted : — '

1. Total weekly dose of quinine sulphate, grains 3o.

A. Quinine sulphate grains 5 on each of six consecutive
days weekly, for eight weeks.

B. Quinine sulphate grains 15 on cach of two consecutive
days weekly, for eight weeks.

2. 'Total weekly dose of quinine sulphate, grains go.

C. Quinine sulphate grains 15 on cach of six consecutive
days weekly, for cight weeks.

D. Quininc sulphate grains 45 on cach of two consecutive
days weekly, for eight weeks.

All the cases were adult males infected for the most part either in
Macedonia or in East Africa. In every instance a diagnosis of
simple tertian malaria was made microscopically, and in all cases
parasites were present m the blood on the day trcatment was
commenced. Blood examinations in the majority of cases were madec
daily until parasites disappeared from the blood, and subsequently
oncce weekly and also whenever the temperature reached 100° F. or
over, which 1n this, as in previous papers, 1s regarded as a febrile
paroxysm—slight elevations of temperature not reaching 100°F.
being ignored.

The records of the observations are given m the tables at the end
of the paper. In thesc tables and in the charts:

0 = absence of fever and parasites.

1,2, etc. = number of parasitic febrile relapses weekly.

1%, 2%, etc. = number of non-parasitic febrile attacks
weekly.

P = non-febrile parasitic relapse.

Q.0. = quinine sulphate orally.

T = simple tertian trophozoites or schizonts.

G = simple tertian gametes.

cr. = malignant tertian gametes.

Neg. = no parasites found.

Note.—A rise of temperature above 100° F., of which the nature is unknown,
is termed a frbrile attack. A similar rise of temperature accompanied by parasites
in the blood at the time, or within three days, is termed a parasitic febrile relapse
or truc relapse. 'The term paroxysm is used indifferently to denote any febrile
disturbance of 100° F. or more.
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As we have pomnted out clsewhere, the effect of any treatment
may Le considered from two points of view: (1) the palliative
action, 1.e. the degree to which symptoms are controlled, and the
blood kept free from parasites during the treatment; and (2) the
curative action, 1.e. whether or no relapses occur during the observa-
tion period™ after cessation of treatiment. In order that the palhative
results obtained 1n the various series of observations may have a
comparative value, 1t 1s nceessary to express the number of cases
having true relapses and of those having [ebrile attacks, as
percentages of the total cases undergoing treatment in any particular
week.  In Tables I-VIII the following sets of figures, cach having a
comparative value, arc given :—

1. The number of cases which had each week, over a period of
cight weeks, parasitie febrile relapses, expressed as percentages of all
cases treated.

2. The number of parasitic febrile relapses experienced each
week, over a period of eight weeks, by cach parasitic febrile relapse
case.

3. The number of cases which had cach week, over a period
of eight weeks, febrile paroxysms (parasitic and non-parasitic),
expressed as percentages of all cases treated.

4. The number of febrile paroxysms (parasitic and non-
parasitic) experienced each week, over a period of eight wecks, by
cach febrile (parasitic and non-parasitic) case.

GRAINS 30 SERIES

A. Grains 5 on each of six consecutive days weekly (Cases 923-969)

In four of the forty-seven cases treatment was comuenced during
an apyrexial period. In forty of the remaining forty-three the
temperature fell to norinal m one to five days, whilst in three cascs
(Nos. 925, 967 and 069) the temperature was uncontrolled.

In thirty-four cases parasites disappeared from the eculaneous
blood in one to five days, whilst in the remaining thirteen cases

parasites persisted practically throughout treatment (v/e Chart 946
and Table XI).

LIET B PP . H B H N .
I'his, as in all our previous papers, is 60 davi—an entirely arbitrar period.



Relapses.

During treatment. In cight of the forty-seven cases, owing to
the severity of the relapses and the grave clinical condition of the
patients, it was found impossible to continue the treatment for the
full period of eight weeks, e.g. in Case 962 treatment had to be
changed in the seventh week, in Cases 963 (vide Chart) and 64
in the fifth week, in Cases 965 (zide Chart) and 966 in the third
week, and n Cases 967 to 969 in the sccond week. Consequently
the number of cases under treatment was in the first week 47, and
in the eighth week 39 (Table XI). The average weekly number,
over a period of eight weeks, of cases which had (1) parasitic febrile
relapses was 15°1 per cent. of cases treated, (2) non-parasitic febrile
attacks 10°9 per cent., and (3" febrile paroxysms (both parasitic and
non-parasitic) 26°0 per cent. (Tables I and I1).

TasLe 1.

Summary of results of oral administration of quinine sulphate in solution, grains §, on cach of
six consecutive days weekly for 8 weeks.

Week of Treatment Ist 2nd | 3rd I yth 5th Gth 7th 8th
|
Number of cases treated ... 47 47 4 | 42 42 40 40 39
Number of cascs having parasitic febrile
relapses 3 13 15 16 3 6 3 )
Number of cases having non-parasitic
febrile attacks i 1 3 2 4 9 8 5
Grand total of all febrile cases... 6 17 18 8 9 15 M 5
Total number of parasitic febrile relapses 12 32 24 "o 13 14 7 <]
Total number of non-parasitic febrile
attacks ' 6 i 3 7 13 18 1o
Grand total of all febrile par-
oxysms .. 13 38 31 14 20 27 18 10
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Tasre II.

Analysis of Tasre 1.

i Average
Week of Treatment [ Ist 2nd  3rd 4th 5th 6th 7th 8th per
: | week
| | ‘ 1
.. . ! | [ |
Percentage of parasitic febrile relapse cases ! |
per cases treated . ] 106 | 277 341 | 143 | 119 [ 150 7°5 o 151
Number of parasitic febrile relapses per 1
parasitic febrile relapse case ... el o203 23 16 1-8 2:6 23 23 o 1.9
Percentage of all febrile (parasitic and non-
parasitic) cases per cases treated - 1228 [ 362 jor9 | 1900 | 21°4 | 375 27°5 128 26-0
I
| Number of all febrile (parasitic and non- | ‘
parasitic) paroxysms per febrile case ...| 2-2 2-2 17 , 17 22 -8 16 2°0 19

Ajter treatment. Thirty of the thirty-nine cases observed after
cessation of treatment relapsed within the sixty-day observation
period. Parasites reappeared in one to fifty-eight days, and febrile
relapses occurred in one to twenty-six days, after cessation of treat-
ment. In eight of the cases (Nos. 962-969) the full course of
treatment was not completed, as owing to relapses 1t was found
necessary to alter the treatment. These cases therefore should be
added to the cases that relapsed, making the total number of failures
thirty-eight (81 per cent.). In one of the nine cases which did
not relapse the observation period after treatment was less than sixty
days, viz., in Case 932, twenty-one days (Table XI). Consequently
the minimum number of relapses is 81 per cent. and the possible
maximum 83 per cent.

B. Grains 15 on each of two consecutive days weekly (Cases 970-1034)

In nine of the sixty-five cases treatment was commenced during
an apyrexial period; in the remaining fifty-six cases the temperature
fell to normal in one to five days. In forty cases parasites
disappeared from the cutaneous blood in one to four days; in the
remaining twenty-five cases the examinations were too infrequent
to give an exact figure (Table XII).

Relapses.
During treatment. In all the sixty-five cases treatment was
continued during the full period of eight weeks, although several of
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the cases had many parasitic rigors during treatment (vide
Chart ¢80). The average weekly number, over a period of eight
weeks, of cases which had (1) parasitic febrile relapses was 7°5
per cent. of cases treated, (2) non-parasitic febrile attacks 94
per cent., and (3) febrile paroxysms (both parasitic and non-parasitic)
160 per cent. (Tables III and 1V).

Tasre III.

Summary of results of oral administration of quinine sulphate in solution, grains 15, on each of
two consecutive days weekly, for 8 weeks.

Week of Treatment Ist 2nd  3rd | 4th sth 6th  7th : 8th
Number of cases treated ... ... 65 65 €5 €5 ' €5 65 65 I 65
Number of cases having parasitic febrile :
relapses [ 2 | 11 3 | 5 6 6 6
° !
Number of cases having non-parasitic | ‘
febrile attacks 6 8 5 | 6 5 2 9 7
grand total of all febrilecases.. 6 | 10 | 16 | 9 10 | 8 | 15 13
Total number of parasitic febrile relapses o 5 t 26 3 6 6 9 ! 14
Total number of non-parasitic febrile !
attacks ... 10 10 8 9 l 6 3 1o 9
Crand total of all febrile par- ! | '
oxysms S e 10018 [ 34 1412 e 1 |23
TasLe IV.
Analysis of Tagre 111
l . Average
Week of Treatment st 2nd  3rd  4th | sth 6th | 7th  8th per
' ‘ week
|
Percentage of parasitic febrile relapse cases ; ',
per cases treated B 31 1770 46| 77 | 92 92 92 | 75
Number of parasitic febrile relapses per ‘ '
parasitic febrile relapse case ... ’ o 23 24 17 12 10 3 | 23 16
Percentage of all febrile (parasitic and non-
parasitic) cases per cases treated we 92 154 246 139 | 134 12:3 | 231 2000 16-9
Number of all febrile (parasitic and non-
parasitic) paroxysms per febrile case ' 17 13 2°1 1-6 12 It 13 1-8 15
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After treatment. Forty-nine of the sixty-two* cases observed
affer cessation of treatment relapsed within the sixty-day observation
period. Parasites reappeared in onec to fifty-six days and febrile
relapses occurred in one to fifty-six days. In three of the thirteen
cases which did not relapse the observation period after treatment
was less than sixty days, viz., in Case 1002, forty-two days; in
Case 1027, fifty days; and in Case 1033, fifty-four days (Table XII).
Consequently the minimum number of relapses is 79 per cent., and
the possible maximum 84 per cent.

GRAINS go SERIES

C. Grains 15 on each of six consecutive days weekly (Cases 1035-1083)

In five of the forty-nine cases treatment was commenced during
an apyrexial period; in the remaining forty-four cases the
temperature fell to normal within four days. In twenty-six cases
parasites disappeared from the cutaneous blood in one to three days;

in the remaining cases the examinations were too infrequent to give
an exact figure (Table XIII).

Relapses.

During trealment. In one case (No. 1083), owing to the severity
of the relapses, it was found necessary to alter the treatment
at the end of the seventh week; in all others the treatment was
continued for the full period of eight weeks. Consequently the
number of cases under treatment was in the first weck forty-nine,
and in the eighth week forty-eight (Table XIII). The average
weekly number, over a period of eight weeks, of cases which had
(1) parasitic febrile relapses was 41 per cent. of cases treated,
(2) mnon-parasitic febrile attacks 97 per cent., and (3) febrile

paroxysms (both parasitic and non-parasitic) 138 per cent.
(Tables V and VI).

* Three cases (Nos 973, 1011 and 1029) were not observed after cessation of treatment.



TasLe V.

Summary of results of oral administration of quinine sulphate in solution, grains 15, on each of
six consecutive days weekly for 8 weeks.

!
Week of Treatment 1st | 2nd Ii 3rd 4th sth 6th 7th 8th
Number of casestreated .. .. 49 | 49 | 49 | 49 | 49 | 49 49 | 48
Number of cases having parasitic febrile ’ \ ‘
relapses 1 1 3 2 2 2 3 2
|
Number of cases having non-parasitic
febrile attacks 2 5 3] s 3 10 8 2
Grand total of all febrile cases... 3 | 6 | 6 | 7 | 5 12 | 11 | 4
Total number of parasitic febrile relapses E 1 3 g | 3 2 4 7 3
Total number of non-parasitic febrile
attacks 3 5 ' 4 5 3 13 8 2

crand total of all febrile par- |
oxysms ...

TasLe VI.

Analysis of TasLe V.

i Average
Week of Treatment 1st | 2nd  3rd ' 4th sth 6th 7th 8th per
l week
Percentage of parasitic febrile relapse cases : {
per cases treated - | 20 2:0 61 41 | 41 41 [ | 42 41
Number of parasitic febrile relapses per ‘ ‘ |
parasitic febrile relapse case ... .| 10 30 2:7 15 1-0 2:0 : 23 13 19
Percentage of all febrile (parasitic and non- I
parasitic) cases per cases treated el 61 | 122 1202 | 1403 | 1002 i 2145 224 83 138

Number of all febrile (parasitic and non- i
parasitic) paroxysms per febrile case ... 1-3 13 l 2:0 11 ' 10 14 I3 12 13
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After treatment. ‘I'wenty-nine of the forty-six* cases observed
after cessation of treatment relapsed within the sixty-day observation
period. Parasites reappeared in one to fifty-six days and febrile
relapses occurred in one to forty-five days after cessation of treat-
ment. One case (No 1083) did not complete the full course of eight
weeks’ treatment as the condition was uncontrolled. This case,
therefore, should be added to the cases that relapsed, making the
total number of failures thirty (64 per cent.). In one of the seventeen
cases which did not relapse the observation period after treatment
was less than sixty days, viz., in Case 1078, fifty days (Table XIII).
Consequently the minimum number of relapses is 04 per cent. and the
possible maximum 66 per cent.

D. Grains 45 on each of two consecutive days weekly (Cases 1084-1157)

In thirteen of the seventy-four cases treatment was commenced
during an apyrexial period; in the remaining sixty-one cases the
temperature fell to normal within four days.

In fifty-eight cases parasites disappeared from the cutaneous
blood in one to four days; in the remaining cases the examinations
were too infrequent to give an exact figure (Table X1V).

Relapses.

During treatment. In all the seventy-four cases treatment was
continued during the full period of eight weeks. The average
weekly number, over a period of eight weeks, of cases which had
(1) parasitic febrile relapses was 1°8 per cent. of cases treated,
(2) non-parasitic febrile attacks 85 per cent., and (3) febrile
paroxysms (both parasitic and non-parasitic) 10°3 per cent.
(Tables VII and VIII).

" Two cases (Nos. 1040 and 1076) were not observed after treatment.
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TasLe VIIL.

Summary of results of oral administration of quinine sulphate in solution, grains 45, on each of
two consecutive days weekly for 8 weeks.

. - . - .

Week of Treatment Ist 2nd | 3rd | 4th 1 sth  6th  7th 8th
Number of casestreated .. .| 74 | 74 | 14 | 4 | 74 14 | T4 | 74
Number of cases having parasitic febrile ’
relapses o o 1 1 ; 2 1 2 1
Number of cases having non-parasitic !
febrile attacks 3 4 8 6 I 6 8 9 6
Grand total of all febrile cases ... 3 4 12 7 8 ‘ 9 1 7
Total number of parasitic febrile relapses o o 7 2 1 L 3 1
Total number of non-parasitic febrile |
attacks 3 5 11 9 | 10 11 16 | 8

Grand total of all febrile par-
oxysms

TasrLe VIII.

Analysis of Tasre VIL

Average
Week of Treatment 15t 2nd | 3rd | 4th sth ' 6th 7th 8th per
I . week
Percentage of parasitic febrile relapse cases }
per cases treated .. o o | 5% 143 227 1-3 27 13 18
Number of parasitic febrile relapses per
parasitic febrile relapse case ... o o 1°7 20 2:0 10 15 1o i1
Percentage of all febrile (parasitic and non- '
parasitic) cases per eases treated .| 40 54| 162 o4 | 108 | 1201 | 148 94 103
Number of all febrile (parasitic and non- E
s 16 1-7 1-3 1-7 13 14

parasitic) paroxysms per febrile case ...| 10 1 12
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After treatment. Fifty-seven of the seventy-oneT cases observed
after cessation of treatment relapsed within the sixty-day observation
period. Parasites reappeared in one to forty-seven days, and febrile
relapses occurred in three to forty-eight days after cessation of
treatment. One case (No. 1001) relapsed after the expiration of the
period, and is therefore not included among the relapses. In three
of the fourteen cases which did not relapse the observation period
was less than sixty days, viz., in Case 1115, thirty-one days; in
Case 1141, forty days; and in Case 1144, fifty-four days (Table
XIV). Consequently the minimum number of relapses is 8o per cent.

and the possible maximum 85 per cent.

COMPARISON OF RESULTS OBTAINED FROM THE VARIOUS
TREATMENTS

A. Palliative

The primary object of these observations was, as we have already
stated, to determine whether a certain total weekly amount of
quinine is better given by the comtinuous or by the interrupted
method; e.g. is a total weekly dose of grains 30 more efficacious
when administered as grains 5 on each of six consecutive days
weekly or as grains 15 on each of two consecutive days weekly » It
will be seen from Table IX that when grains 30 were administered

Tasre IX.

Comparison of palliative results obtained from the different treatments.

A B C D
— . B
|
Weekly dose of quinine sulphate in grains 5 %X 6 15 %X 2 15 X 6 45 %X 2
. . b . R
. . . l
Pércentage of parasitic febrile relapse cases per |
cases treated (average per week) saloagat ’ 75 41 -8
Percentage of non-parasitic febrile relapse cases
per cases treated (average per week) ... .| 109" 94 9'7 83
Percentage of all febrile (parasitic and non-
parasitic) cases per cases treated (average per
week) ... wee| 260" 16°9 138 103

* Asin 8 of the 37 cases in this series treatment had to be abandoned before completion
of 8 weeks, this is only a minimum figure (vide text).
t Three cases (Nos. 1106, 1108 and 1109) were not observed after treatment.
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as grains § on each of six days weekly, the average weekly number,
over a period of eight weeks, of cases which had parasitic febrile
relapses was 151 per cent. of cases treated, whereas when
administered as grains 15 on each of two consecutive days weekly
the percentage was only 7'5. Moreover, in eight of the forty-seven
cases comprising the series in which the continuous treatment
(i.e. grains 5 daily) was given, symptoms were not controlled and
the method had to be abandoned; consequently 15'1 per cent. is
only a minimum figure. In the grains Qo series the average weekly
number, over a period of eight weeks, of cases which had parasitic
febrile relapses was 4'1 per cent. when the continuouns method was
adopted and 18 per cent. with the inzerrupzed method.

As we have previously pointed out, the efficacy of the various
treatments regarded as palliatives must be judged from the
percentage of cases having parasitic febrile relapses, as we know
nothing of the real nature of the non-parasitic febrile attacks
(vide Charts 049, 051, 1038 and 1087), which may or may not be
malarial in nature. From this we conclude that, given a total
weekly dose of quinine, it is better to divide it into two equal parts
and administer one on each of two consecutive days weekly, than to
divide it into six equal parts and administer one on each of six
consecutive days.

If instead of parasitic febrile relapses we consider all febrile
paroxysms (both parasitic and non-parasitic), we see that for the
Grains 30 series the figure (26'0 per cent.) for the continuous
method is higher than that (169 per cent.) for the inzerrupted
method ; for the Grains Qo series the figures are respectively 13°8
and 10'3 per cent. It is interesting to note in Table IX that the
figure for the non-parasitic febrile attacks is practically constant for
all four treatments, viz., about 10 per cent. If these non-parasitic
febrile attacks were malarial, it might be expected that in the four
treatments their relative frequency would be proportional to that of
the parasitic febrile relapses; this, however, is not the case, e.g. the
percentage of parasitic febrile relapses in Treatment A is eight times
as great as in Treatment D, whereas that of the non-parasitic febrile
attacks is only 1°3 times as great.
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B. Curative

In comparing the curative value of the various treatments we
think it necessary, as considerable obscurity seems still to exist on
the matter, to point out again that an observation period of definite
duration after cessation of treatment is essential. In this, as in all
our previous work, we have aimed at a post-treatment observation
period of sixty days—a purely arbitrary limit—in those cases which
did not relapse before the expiration of this period. In Series A, one
case, which did not relapse, left hospital before the completion of the
sixty days’ observation period ; in Series B, three cases; in Series C,
one case; and in Series D, three cases. Consequently, in estimating
the percentage of relapses which occurred within the sixty days’
observation period two figures must be given: (1) the number of
relapses actually observed : this represents the minimum number of
relapses; (2) the number of relapses actually observed, plus the
number of cases not relapsing but lost sight of before expiration of
the sixty days’ observation period: this represents the possible
maximum number of relapses.

The curative results of the four treatments are given in Table X.

TasLe X.

Comparison of curative results obtained from the different treatments.

Number Number of
Number | of cases cases not Percentages of cases
Dose | Duration | of cases which  relapsing but which relapsed
Series in of observed | relapsed observed for
grains | treatment after within less than 6o 0
treatmcnt‘} 60 days* days minimum  maximum
A 5 % 6 | 2 months 17 38 I S1 83
B 15 X 2 s 62 49 3 79 84
C 15 X 6 . 17 30 1 64 66
D 43 % 2 5 71 57 3 So 83

* Including those cases in which treatment was abandoned as the condition was
uncontrolled.

IL will be seen that from this point of view there is little to choose
between the various treatments, as in all four series the majority of
the cases relapsed within sixty days of cessation of treatment.
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CONCLUSION

Given a total weekly dose of quinine, 1t is better as a palliative to
divide 1t into two equal parts and administer one on each of two
consecutive days, than to divide it into six equal parts and
administer one on each of six consecutive days: in other words, as
a palliative, interrupted s preferable to consinuous quinine treatment
in simple tertian malaria.
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Case 946 (Part I)
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Case 949 (Part 1)
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Case 949 (Part IIT)
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